Variable queen mating frequencies provide a unique opportunity to study the resolution of worker-queen conflict over sex ratio in social Hymenoptera, because the conflict is maximal in colonies headed by a singly mated queen and is weak or nonexistent in colonies headed by a multiply mated queen. In the wood ant Formica exsecta, workers in colonies with a singly mated queen, but not those in colonies with a multiply mated queen, altered the sex ratio of queen-laid eggs by eliminating males to preferentially raise queens. By this conditional response to queen mating frequency, workers enhance their inclusive fitness.
Social insects provide some of the most striking examples of elaborate cooperative behavior, yet life within colonies also entails conflicts (1, 2) . For example, in eusocial Hymenoptera such as ants, wasps, and bees, diploid females develop from fertilized eggs and haploid males from unfertilized eggs. As a result, queens are equally related to their sons and daughters, whereas workers are more related to their sisters than to their brothers (2, 3) . These asymmetries in relatedness suggest that queens should favor an equal investment in both sexes, whereas workers should favor greater investment in females than in males (2, 4) . Hence, a sex ratio conflict arises between queens and workers (2, 4) , because workers may enhance their inclusive fitness (5) by altering colony sex ratios in their favor, and in so doing act against the interests of the queen. The resolution of such conflicts provides important insights into the role of kin selection in social evolution (6) .
The comparison of sex investment patterns in colonies with different breeding structures has emerged as a powerful test of the queen-worker conflict over sex ratio (6) . The relatedness asymmetry (the differential relatedness of workers to female versus male brood) decreases with queen mating frequency and the number of related queens per nest (8) . However, these studies did not demonstrate whether workers indeed manipulated sex ratios or whether a sex ratio conflict between workers and queen was manifest (9) . Hence, evidence in favor of relatedness-induced, worker-controlled sex allocation ultimately relies on the demonstration that workers alter colony sex ratios by manipulating that of the eggs supplied by the queen to produce that of the individuals eventually reaching maturity (10) .
The queen controls the primary sex ratio by the proportion of haploid (male) and diploid (female) eggs she lays, but workers may subsequently adjust the sex ratios in their own interest by selective rearing of the (Fig. 1) . Accordingly, the secondary (pupal) sex ratio was significantly more female-biased in colonies headed by a singly mated queen in Sex investment ratios expressed as the proportion of reproductive females in colonies with a singly (white bars) versus multiply (black bars) mated queen (differences were tested with the MannWhitney U test). The dry weights of mature female sexuals (4.9 + 0.4 mg; n = 20) and males (3.9 ± 1.0 mg; n = 20) were used to estimate the relative investment in reproductive females and males. Adult sex ratios were assessed from sexual pupae that were sampled from the colonies during 2 to 3 weeks in July. These pupae were reared from eggs laid in April/May when primary sex ratio samples were collected (22). Fifty sexual pupae (or all that were found) were scored per colony (the sex and caste of pupae can be reliably determined by morphology soon after pupation). Colonies were sampled when all sexual brood had pupated, but before any adults eclosed. These results suggest that in F. exsecta a worker-queen conflict is manifest (9) and that female-biased sex ratios are primarily caused by the disappearance of male brood. Furthermore, this response is conditional and is only expressed in colonies headed by a singly mated queen, as predicted by split sex ratio theory (7) . By eliminating males, workers preferentially raise the sex that yields the largest marginal fitness-return per unit investment (7) , thereby enhancing their inclusive fitness. This implies accurate discriminatory abilities at two stages: First, accurate assessment of queen mating frequency, which suggests great diversity of genetically determined odor cues (19). Second, discrimination between male and female brood relatively early in development, before males are so large that it would be too costly to kill them (20). These findings emphasize the sophistication both of worker reproductive strategies and the recognition abilities on which they often depend (21). More Hypertension Induced in Pregnant Mice by Placental Renin and Maternal Angiotensinogen Eriko Takimoto, Junji Ishida, Fumihiro Sugiyama, Hisashi Horiguchi, Kazuo Murakami, Akiyoshi Fukamizu* Maternal hypertension is a common complication of pregnancy and its pathophysiology is poorly understood. This phenomenon was studied in an animal model by mating transgenic mice expressing components of the human renin-angiotensin system. When transgenic females expressing angiotensinogen were mated with transgenic males expressing renin, the pregnant females displayed a transient elevation of blood pressure in late pregnancy, due to secretion of placental human renin into the maternal circulation. Blood pressure returned to normal levels after delivery of the pups. Histopathologic examination revealed uniform enlargement of glomeruli associated with an increase in urinary protein excretion, myocardial hypertrophy, and necrosis and edema in the placenta. These mice may provide molecular insights into pregnancy-associated hypertension in humans.
Pregnancy induces extensive maternal adaptations in cardiovascular and renal physiology. Circulating levels of renin and angiotensin, proteins that serve as primary regulators of blood pressure and body-fluid volume, markedly increase during pregnancy (1 To test this hypothesis, we conducted a time-course measurement of blood pressure elevation during pregnancy. The blood pressure of the human-angiotensinogen transgenic females mated with the human-renin transgenic males began to increase at 14 days of gestation, continued to rise until the day before delivery, and returned to the level seen in the nonpregnant state by 3 days after delivery (Fig. IA) . In contrast, control mice did not show any change in blood pressure throughout pregnancy.
To examine whether renin derived from male mice carrying the human renin gene is secreted into the maternal circulation, we measured plasma human renin 
